In seismic tomography, recordings of seismic waves are used to infer the structure of the Earth's subsurface. Typically, a subsurface model m is estimated from a seismic dataset d by solving the inverse problem d = G(m) for m, given forward function G that relates m to d. In surface-wave traveltime tomography, d is often a vector representing first-arriving source-to-receiver traveltimes, and m a vector of seismic slownesses of different cells in a fixed spatial grid.
In linearized tomography, G represents multiplication by a two-dimensional matrix whose elements are the length of each ray (traced through a prior estimate of the slowness model) in each grid cell. However, the ray path is itself dependent on the unknown velocity structure of the medium, rendering the relationship in the above equation nonlinear. In addition, while having the advantage of being computationally efficient, traditional linearized tomographic methods which use fixed model parameterization require somewhat arbitrary regularisation to be applied to dampen the effect of noise in the data and to constrain model slowness combinations that are unconstrained by the data. The final solution may also be strongly affected by the initial estimate of the velocity model.
Alternative tomographic methods offer the possibility of adapting the parameterization (the shape and size of the grid) to the spatial distribution of the data [1] . In particular, the self-parameterizing reversible-jump Markov chain Monte Carlo (rj-McMC) algorithm, recently applied to geophysical problems for the first time [2] , also allows the number of model parameters to be varied during the inversion. This method uses Bayes' theorem and Markov chain Monte Carlo to generate a series of velocity models which are distributed according to the Bayesian posterior probability density. Bodin et al. [3] show that the method can also estimate data uncertainties when these are unavailable.
The workow of the rj-McMC algorithm we employed for our study, an adapted version of the original algorithm of Bodin and Sambridge [2] , is shown in , we assume traveltime uncertainties to be proportional to source-receiver distance: Note how the ray geometry may change dramatically from m to m if one of the model parameters (in this case the velocity value of the cell centred near −2.5 • E, 52.5 • N) is changed. * E-mail: erica.galetti@ed.ac.uk
